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(57) Abstract: 



PURPOSE: To print an image of high 
quality even by high frequency by 
stabilizing the Jet state of a liquid 
droplet and eliminating the change 
of a droplet speed to driving 
frequency. 

CONSTITUTION: A signal +Vp1 
always holding flow passages so as 
to contract the volumes thereof is 
applied to the piezoelectric element 
of a liquid jet recording head 
consisting of a plurality of parallel 
flow passages, the nozzles 
connected to the parallel flow 
passages to inject liquid droplets, a 
connection means supplying a liquid 
to the parallel flow passages and the 
piezoelectric element making the 
volumes of the parallel flow 
passages variable to displace the 
piezoelectric element in the 
direction increasing the volume the 
selected flow passage and a first 
pulse (1) displacing said element in 
the direction contracting the volume 
is again applied and, after the time 
delay Td fi^om the point of time 
emitting a liquid droplet from the 
nozzle corresponding to the flow 
passage, second pulse (2) different 
in pulse width is applied. 
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I 

t^m^^^x. mi^fiitmf>\znvxmn^m^ifk 

aiteS: S/t;w;^<i#S HUD bTSSK»c*fi6-r S / X 
M&TtbT, Mffin;P7.«^cDjii±t)*ie, (3/2) 

[0 0 0 11 
[0 0 0 2] 

-24 2 1 8^4>«fcE«Sn& r:t>xV>HS!-r> 
i-i^x-y h-N-;/ KCDffiiii^^jij , *^VM^i|#ISBa 5 9 - 
1 7 6 0 6 0^i^aiCi2«Snfc f-Oi^i^xy h^y 



(2) «'IB¥4-3 3 9 6 6 0 

2 

[0 0 0 33 «f^^2-24 2 1 8#^«tt, ±gB*> 
OX. £E«*^»C^8ei^^««EEtra:*?f^05«JE«:^Jnb 

[0 0 0 4] ifc, 5 9 - 1 7 6 0 6 0^i>?B 

ir)fii±©*ii6ffii&^^&B)inrr«'f >!j^-^xy h^sy 

[0 0 0 53 L.36^L, ±ettlB{CJ:StHJJn-rSliliiii 

[0 0 0 6] *&. a:HlS*«^$-&S^tlcftSCD 
y hr"^©S«:D**»ttt»fc*fc:«fl[A9*»^i;xb*5 

««iJB»®^©ajiHi3"f 5 >5'xa5BJJni^ra)&«^wflix 
Slfflttte^itxti*. 

40 [0 0 0 73 

/tt)©X*S. 
[0 0 0 83 

S5M©fi#*lSlir^LSUJrmiiBS:&»j-XiEB5$n&1S 
»®¥fT8SKt. K¥ffiSiE8S©«r-<rl::ftiK3?lXig^j«i« 

50 st-r^/xjit, mu^mmz»^mt^msi^»t. 
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<3) 

3 

Tfc^l^i«lS^«j5t«|/>-r S J: 5 l::«J#-r S e-^ 

ffi«*?^fc*ie«[!««fiSjWRS/>f -5 J: 5 fc^J^f 

(3) MS (1) Xtt (2) {C*SV>X, ttlB/'^;WX«# 

<Da:_ho*^e 0/2) Tro^rajin-ps8f3ig2/vvx 

[0 0 0 9] ^-r, *>5=-7>HS-r>i^5Jxy hIBli 
'syH (wastes y Htiq^*) tc-:?ViTSil9-r-5. m 
6 (a), (b) tt, E»^?/ H©«fS*lftW*rSft:a&CD 
HT. @ (a) «»fBH, H (b) «@ (a) ©A-A 

3(t«(SS«, 3aliM% (iam^ > Sbt^MSB, 4» 
#»»[£«lJ!i!(«E«. 4a»A9ld[al, 5»>r>^#(l3/^ 

'f:/. 6«yxjp:/u— h. 6a«yX;K TjajffiSiffl 
isi(S:/'j>h« (PCB) . 8«u-HiB. 9\imW}m 
m. 10 1 1 1 2 1 

3,14 1 5 »±ffil@S7r»«. 

[0 0 10] *fill^b$tlifc's-;/Hlc:fetiT, US 1 3. 
1 4 S:#-r $ n^h£ESl!l^ 2 SK» 3 a tCjtfJt: <«7 

UT, ^%iS3 a:#rRiicl»iiax;&tj|;g(n. j«i o, JSid 

ffi«3)f^2b. *««JEE«*^2 afcK^^Sns. »1 

*T2 }Ctt±gBIBfil 5 ?&:frLT8S!StR3*tjg-&sji 
«. ■ra:to%«f|B±a5|Bfi 1 5 »4. #JBWlE«3^^2 a 
i:»S?-r«M»3 a*IHT*fiffl3biX3tl$$ns. 
mm&mm^ 2 a <Oi|B«SIK 3 a 0>i|S± 0 t>M*^l::J»< 
ffii!iffllEl!l7''J>h« (PCB) ±<7)JE» 
[Hl»fc<k D KSbE**? 2 b fcB-^oUffidtaiJDS 



^61^4-3 3 9 6 6 0 

4 

Sn75:JE«iffi«58T2 bfc/t;l.X«m#«JE (M#/tJk 

X) &3iai-rsi:, m.m^/vv7.<DiLTvf\z.xr)mi3 

a©#:att<SiHLT-r>i^S®Ab. m^/^J>XOSE:± 

»f ic J: 0 ULmwimnm'f- 2 bitiy«!^^r^i:iE&b, ±«b 
UMi 5^-frvxm.K3 a<Dnm^^\ztiiyhv. ■?•© 
«g«yx;i'«6©>'XjW6 aj;D'r>i7ii!E»&efcm-r 

[0 0 11] me (a), (b) ». mmmsB (a). 

(b) lCjRL.fcfB»'\y H©ffil!)«)EEiStJg?fc5^f 07?, 

a (a) }tmmm&&m-v. m cb) ii, mmmsh (a 
©>''^;V'Xfl^©?^*^ws!iffl©H«iii^2 b {z'mta^nT 

VI fe. /'<;l'Xm^©5iT "3 (,^m P d tr:feHTtt^ 
2 b ©JP*i*l*l©«/jNjCi 0 . Sfete 3 a © 

sa*««aobTftffiS4i;, *©»*-< >i^«i&/t'f :/ 

5 j:r)-f >i?«®§iL-, /•<;wxm^©ifc±tf (^gipu 

^Fl^) »CJ:»3, i5*-*r6l©^fi:€:*i;TaeCSg!53 a* 
««)EJBE»U Jl©loJEIcJ;i3/X;P6 aJ;0-f ^i'lRW 
SettUT*. C:©±5;(3:¥— ©/'^JPXffi^Srl^IllDl^fcC 

«i)BE«*i=^2 b®KSbjc:fevit». /vvxmn<om&». 
[0 0 12] *i£gg«e.tt, :i(D-(>i7mm(omm&m 

(OmmVt. «iS©■^J■^*, *sj;t^Jgtt^*»6;iS:-&il 
K 3 a ©«igtffi«*^2 ©»tt«»XrX-1' >i'«©3|fi 

fc. )B»JEE«*T2 biCH (a) fc^fii&tt 

»/mx<i^©5J:±tf (^BJPu) B <a) ©A 

mzm'smm&mitm^u m (b) <oi:oizmm^n 

[0 0 13] r©3S«jSiil©9e^», H (a) 

«#©S±ff ($5^Pu) JCJ:oT8KK3 af*g©-f>i^ 

BEIC J:*BE«i»*{cJ:^TK«JE«fR^2 b fc«*Sn 

^nR&mifimmmmWimizmmi-^n^ tfc j;^. t>© 

^1^3 aj^W'f >57«©£E*»J&fcraKaUTV^*t#^ 
[0 0 1 4] BI2tt, «eigW)©SipSVmi/t;i.X*iP 

K«v p*t— ^T*n«/t;i'X^(iPw=pw, ©t^gi 

eiB«©tl1BVmH«:*:i:7S:S. ttoT/'tJl.xePw*! 

— ««PwiTa&n«. iK?iS«vp=vp,©tt^s>cig 

HVmKVma t«cO, *&il6*5fiVp=Vps©i;$© 
S:*:tSi|iVin«Vni2 t;i«. aS5©J;^{ras^Si<D 
S:*:S»Vmtt/-^jPxm^©»ifiS<iV p*t;*:€rua:*c* 
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<4) 

5 

to 0 1 5] ^^m\i. -hiBaes<®s»*^ft±ii<-r 

tttr«t)OT*«. Bl <a), (b) tt. 

SK»i«ffi«?^&|Ri«-r-5fc«)«)0T', Bl (a) tt, BE 10 

/vvxtvf^) -cass. la (b) la (a) © 
« 1 A;i'xa)seibffim*^ 2 b tcBisab&s^^ss 

») tt0 (a) f;n:felt-5<D.®t*tl6:bTVi«. , 

[0 0 16] m (a) \ziHf^mi/VVXOii. BI6fc 

ttJIf-C, 2:©JBl/'t;l'X0«r«»JBE«*T2btBIJirr a? 

«-r &* j!fcfio«»«<D{i*BSi * t> o TWiw s n 

^, rc:T^2/t;i.y^(2)©>'"?;Px«iPw» (b) t? 
b«i)-r^t<v JSeig8!i©IEiti*<Vm=Vm2Tfc-5J; 

ttH»c*iViT» >'t;i.xa^flivp = vpi©tt«±, 38 
ftjEsns. K±, jsRfltvpi, /1;^xjgiS«[Pw^cD 

CO 0 1 7] SB2A;l'y^®09ATW (5t^Pd) 

Pu) JcJ;S-f >5/*S}8©PtWS:*»fr-5:it*t;aVii 

Td= (3/2) T {TttaemS)©^«|) 

T?*D, /'^JUXifSPwtt 

Pw=Pwj 

[0 0 18] ?fclCSIIfiW*SiW-r&. 03 (a) . 

(b) , (c) *56HJiJt««-r-5&*(D«e*(lDa[«: 

4 (a) . (b) , (c) it. *56WlCJ;^'Xy HKft© 



^BB¥4- 3 3 9 6 6 0 

i^ttM^KQSt-^&i&oBT, #'(rBi <a) mm^m 

S^TH. H (b) »efcHiLfc?a[}B®f^$^-rH. B 
<c) tt. fetJKaiav J <O^»»*J14&^-r0Tf 
[0 0 1 9] Bl (a) <0«e*«V>6nTVi*«^/VPx 

miOi/VUT, ife?lS«Vp = 2 2 (V) 
/VW;^i|BPwi=l 4 (/i s) 

tt/XjW*>6H (b) fc^Tidfc (l)-»(2)-(3) 
(4)-»(5)-(6) (0±5t. ^S;tt«S*tl!fcdlUTllie 

saia*. mmcommsmu. h (c) tc^-rj; 

€<^»?. f = 8(kH2) ifi»Tltffl^ttt;&:»3, S 
[0 0 2 0] H4 (a) , (b) , (c) it. *f65a®« 

ttVp;teJ;rX/m;^«Pwi«. El 3 ©ajfefi^lB©*-^ 

[0 0 2 1] ■rftt)-^, mi/-^)V7.iLm2/VV7.^J:.V^ 
^lfflSnTd«, 

ftjaSttVp = 2 2 (V) 

/vi':^«Pwi = i 4 (MS) 

^ 2 ;vi7.iSP\vi = 7 (as) 

^Wiin Td= (3/2) T= (us) 

(fflLv SI®fii!»OB«!T=2 8 (m s)) 
Jiroa-^, «a»Oi!ttfHl, B4 (b) fc^f 

(l)^(2)-^(3) LfSLX). H3 (b) © (4), (5), 

(6) <om'^<o^t>u^num\t\±mi,u^\ 

[0 0 2 2] StiBICiiViT, m2/VVX<S><DiL±imm 

si«i©*a^fi©af»«o&ffis©i^nB»n (Td) 

Td= (3/2) T (TttSefi»©M»l) 
*«S3iHtT*«.i:)fi^fc. JinjC»UTS3li«©l^ras 
n©j£»»c:fe^t*i»4«»©^&f&©te«l|-r;at3^iltl 
*«Td= (1/2) TRrX (5/2) T©«-&fcr)ViT 

[0 0 2 3] (1) Td= (1/2) ©*& 

ft. ^Kimmitm^(oMX'^&^m>. 

T icWSJIHra fcSiEK 3 a ©#«««:*: UT 1 / 2 T ©1^ 

^Tji^BSS a©#«*tS:^t3a:D. SSK 3 a f»3©ffi;b "b 
g/jNt^j:*. iiroWbs jBEjg[iaai6S:)Kl-tS*s, iiSEgS3 
a t««t©W©jft©;*n;^*;^ («ffi3SW 
«-3TVi*. *©4iMJ«TfSC^ftlfl£$n. ttSlttffitt© 

«s8Tai6-r**t. i^raT^sfcjStp»c:6i»T. ms 

al*3©JBE**<eT-r'5J:t{CJ:OjatS«. 03 (b) © 
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7 

(3) K^-rat«tuT««-sn«. teox, Td = 

(1/2) TTm2>'mx®$:StJbtf*t. mi/XJVX 
iKieraQtfllS (Mj) «t/jx;$<;^r), ettUSii4S]»fffi;TT 

[00241 (2) Td= (5/2) T©»& 
<D fi9cj««««*iIIIKt- SP. QjjS©e«TE13 (b) 
© (4) . (5) . (6) l'H^-rs<J:5!5:?FS:i5:ffltW*^ 

^WanTdtCDft (Twi+Td) iliM 

[0 0 2 5] H4 (c) ttiSaSV j <DfliBEjR!|#ttT* 
Ha (c) Tf^SnfcjitSlgiiittStAy^JK^ft 

0. «5eL;fciJtUi**ff*5n. ffi»i^ai[»f>i okHz 
Ota. /x;ux«Pwi>pwiT?aba*t. itfcSE'^&ia 

V p Srv pi J; ?) fefit* V p = V p» t:^^-rn« 

[0 0 2 6] ^i/i;i-xa:^2/^jpxts^jirr 

(a) . (b) ttBiftHIK®— :^<t:01l&^rHl!, 0 
(a) »[s]gS«fiE0, B (b) tt«JfJ©3'-1' 5 
— h«r*b, 0«ti, 2 1 , 2 2 . 2 3 »¥*3£v;i/g^n'r 
(aT, ^y7;i.g^ill¥^) , 2 4ttORI5I 
2 5~3 0W:fitfi[, 3 lttPNPa!h9>-:^X5', 
3 2ttNPNS!h^>5?X^', 3 3««K. 3 4ttJEE« 
*T (PZT) iS^T&S. 
[0 0 2 7] 0 (a) IC*31»T> SS?3nfcJE«?fl^-3 

©/•^JWXiHFwi «:^8e>, @ (b) ©/VPXaS^ORH 
tt2 4 0— :&OA:^)SSitA*-r-s. — ^f. *yv;i/g^2 

1 J: t) ai:^j $ nfe/t^PX a fi, mmsi^ nfc^ / 
^2 2 t 2 3S:i|iT. NrfflS^aTd. yXjl^XfigP wj CO 
^62/t;^xS:^£Je■t-^;t^i)^D/v^XbS:{^l:^■r•5. 
XbttOR|5lK2 4©«S:;&©A:^fiSttA^)L. OR UK 

2 4 A* 6> MnTi/T. a b i &inlf U&A;l'X c 

[0 0 2 8] NPNSh7>^X3'3 2tt«S#BIKSn 
T*0. BE«sli^3 4Ctt. PNP H5>i?X^' 3 1 t 

ffi^ 2 9 «:«Tmas«jE V p *tqiini$ nrvi*. o r m 

SS 2 4 J; 0 m:^>$nfciEro/t;i/X?!l c 2 5 i 2 7 

S::^M^TPNP^h^>>?X:$' 3 1 i:NPNS!h^>i; 



(6) 4*88^4-3 3 9 8 6 0 

8 

x^'s 2 0^^— xicBiDnsnsi:, NPNah^>i>x 

^3 2ttBBttSn. PNPfflh9>5?x^ttHJ5Sns 
© T , iS^ d ««}S«ffi V p *^ e, It tif^slf ;p h cDig[» 
te£ t tP/'^^WXigP wi 1 a;WX tSn^MT d £ 

■b -3 T $ n^/^^px « p wi OS 2 /^;i'xmfie*taj 

«ill«BEVpfc5^^-v?snft:flE«*?3 4tt 
y'?>'l/X5iTVf P dT«fifit3 0 *:f»-bTtt«sn, /■tJl' 
Xdr±»f P u Jc4SV»Tttajft2 9 L.T^«SnS. 
«oT, »«I^W*J:W3««I^W©K3ett®Eft3 0 4sJ; 
J(7 U^2 9 0fitafi*S)e-rs::itcJ:-3T3g3eT**. H 
7 (A) <oia(S«. JSaWlcS^L-fc'beDT&D, c:n 
e £#i«lHl»T«l^t- 4 i: t> Tr€ 
[0 0 2 9] 

(1) s 1 /i;vx8iip«fc. ffm.n)V7M, jRKfiiosi 
2/mxsH3jD*rsj:tfcj:o, asiRtt^junwrsd 

5Filift«}B©«:m%>l»it-C€-5. a^T, iff 

(2) m2/";;VX©/WXffi<£*ML.T©Bllinf3JES&liI 

(3) m2/x;px©iSie5it**3e-rsj:ttt3se»»i© 
Siliit©Xi4*V'^;pxiftilsfli©IE'fb»c*fbT4N3V4©-c 

(4) a5 2/VVX©«JJDWfSJBl/t;i^XJ;Oae««iM 

asT fcM b ( 3 / 2 ) T srji ;K»tT? i < a 
[@il©fiS^7^mi|q] 

[HI] 3(:||QQlcJ:«>«i{t«£Eft}^$6ii|9-r%/i:ie>© 
[0 2] Se«l&©«i|iVmtA;l/X<iPw:feJ;i;t« 

ss« V p ©B8««^srsn?* a. 

[H 4 ] *«BJ<D}g«fc(Rtifia«'S y H ©««:;&«* IC J; 

40 [0 5] K©«i*?fe»M-rs&je)© 

[06] ^^(fiWimm^mi^ V H ©ffiS!l«jaEffi?g £ 

[0 7] ffiftEIB©— A#:«*^r0T*-S. 
[??^©IKW] 

1 •••»«, 2-JE«^^, 2 a -^ffiiljffiSlg^. 2 b 
-Ri&EfilR'f. 3-dfElft«, 3a-^lKK&^ A-^^m. 
WmimM. 5"-f>i?#tt&yW>^. 
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